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1.0 Groundwater Management Area 3 
 
Groundwater Management Area 3 is one of sixteen groundwater management areas in Texas and 
covers that portion of west Texas that is underlain by the Pecos Valley Aquifer (Figure 1). 

 
Figure 1.  Groundwater Management Area 3 

Groundwater Management Area 3 covers all or part of the following counties: Crane, Loving, 
Pecos, Reeves, Ward, and Winkler (Figure 2). 
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Figure 2.  GMA 3 Counties (from TWDB) 

 
There are two groundwater conservation districts in Groundwater Management Area 3: Middle 
Pecos Groundwater Conservation District and Reeves County Groundwater Conservation District 
(Figure 3). 
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Figure 3.  Groundwater Conservation Districts in GMA3 (from TWDB) 

The explanatory report covers the Capitan Reef Complex Aquifer.  As described in George and 
others (2011): 
 

The Capitan Reef Complex Aquifer is a minor aquifer located in Culberson, Hudspeth, 
Jeff Davis, Brewster, Pecos, Reeves, Ward, and Winkler counties. It is exposed in mountain 
ranges of Far West Texas; elsewhere it occurs in the subsurface. The aquifer is composed of 
as much as 2,360 feet of massive, cavernous dolomite and limestone. Water-bearing 
formations include the Capitan Limestone, Goat Seep Dolomite, and most of the Carlsbad 
facies of the Artesia Group, including the Grayburg, Queen, Seven Rivers, Yates, and Tansill 
formations. Water is contained in solution cavities and fractures that are unevenly 
distributed within these formations. Water from the Capitan Reef Complex Aquifer is 
thought to contribute to the base flow of San Solomon Springs in Reeves County. Overall, the 
aquifer contains water of marginal quality, yielding small to large quantities of slightly 
saline to saline groundwater containing 1,000 to greater than 5,000 milligrams per liter of 
total dissolved solids. Water of the freshest quality, with total dissolved solids between 300 
and 1,000 milligrams per liter, is present in the west near areas of recharge where the reef 
rock is exposed in several mountain ranges. Although most of the groundwater pumped from 
the aquifer in Texas is used for oil reservoir flooding in Ward and Winkler counties, a small 
amount is used to irrigate salt-tolerant crops in Pecos, Culberson, and Hudspeth counties. 
Over the last 70 years, water levels have declined in some areas as a result of localized 
production. The Far West Texas Regional Water Planning Group, in its 2006 Regional Water 
Plan, recommended several water management strategies for the Capitan Reef Complex 
Aquifer, including redeveloping an existing well field, desalinating the water, and transport-
ing it to El Paso County. 
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2.0 Desired Future Condition 
 
2.1 2010 Desired Future Conditions 
 
GMA 3 adopted a desired future condition for the Rustler Aquifer on August 9, 2010 as follows: 
 

1. Total net decline in water levels within GMA 3 at the end of the fifty-year 
period in 2060 shall not exceed two hundred (200) feet below water levels 
in the aquifer in the year 2010, and 

2. The results of the 2-D Model for the Capitan Aquifer in Pecos, Reeves, 
Ward, and Winkler Counties within GMA 3 developed by Bar-W 
Groundwater Exploration and as presented on August 9, 2010, used to 
develop the DFC for the Capitan Aquifer are adopted in their entirety, and 

3. The Capitan Aquifer is not considered a relevant aquifer for joint planning 
purposes in Crane and Loving Counties within GMA-3, at the time. 

 
The desired future condition was developed after considering a water budget analysis was that was 
completed on behalf of Middle Pecos GCD.  A groundwater model of the aquifer was not available 
at the time of the initial desired future condition. 
 
2.2 Capitan Reef Complex Groundwater Availability Model 
 
In early 2016, the Texas Water Development Board released a draft groundwater availability 
model (GAM) for the minor aquifers of the eastern arm of the Capitan Reef Complex Aquifer 
(Jones, 2016).  The model was in draft form when the DFC was proposed and during the public 
comment period.  The model was finalized in November 2016, after the public comment period, 
and after the adoption of the DFC (October 22, 2016).   
 
Documentation of the GAM runs used in the development of the DFC is in GMA 3 Technical 
Memorandum 16-06.  The simulations were designed to test the new draft GAM under varying 
pumping simulations.  A base case was developed using the historic pumping from the calibrated 
model using the 2005 pumping (last stress period of the calibrated model) to test the stability of 
the model for predictive simulations.  Four predictive scenarios were also completed based on 
input from Steve Finch, hydrogeology consultant to La Escalera Ranch.  For the four predictive 
scenarios, the default was to use 2005 pumping.  In addition, pumping in the GMA 7 portion of 
Pecos County was added as recommended by Mr. Finch: 
 

• Scenario 1 had 8 wells, pumping 7,560 AF/yr 
• Scenario 2 had 15 wells, pumping 15,000 AF/yr 
• Scenario 3 had 25 wells, pumping 25,000 AF/yr 
• Scenario 4 had 28 wells, pumping 34,500 AF/yr 

 
There was no additional pumping beyond the 2005 estimated pumping in the GMA 3 portion of 
the model area. 
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The drawdown from the predictive scenarios was documented, evaluated and discussed at the 
GMA 3 meetings of March 16, 2016 and April 26, 2016.  There was also subsequent discussion at 
the GMA 3 meeting of October 22, 2016. 
 
These simulated drawdowns are not considered reliable due to issues with the model, but are useful 
for comparative purposes. 
 
Jones (2016, pp. 164 to 166) reported that lateral inflow to Pecos County during the calibration 
period was about 17,000 AF/yr in 1931 and increased to 18,268 AF/yr in 2005.  Jones (2016) did 
not subdivide the lateral inflow. 
 
Water budget calculations from the output of the scenarios shows that in Scenario 1 (lowest 
additional La Escalera Ranch pumping) showed 38,089 AF/yr inflow to the GMA 7 portion of 
Pecos County from Brewster County in 2006, increasing to 40,024 AF/yr in 2070.  Outflow to the 
GMA 3 portion of Pecos County was 21,524 AF/yr in 2006 and decreased to 16,592 AF/yr in 
2070.  Thus, the net lateral inflow for the GMA 7 portion of Pecos County was 16,565 AF/yr in 
2006 (similar to Jones’ 2005 values) and was 23,432 AF/yr in 2070. 
 
There is some question as to the large amount of inflow from Brewster County and the effect of 
this inflow can be seen in plots of pumping vs. drawdown in 2070 for individual cells in the GMA 
7 portion of Pecos County.   
 
There are several cells with “negative” drawdown, even in areas where pumping occurs.  The 
model is simulating a groundwater level increase from 2006 to 2070 that appears to be caused by 
some boundary condition that results in increased flow.  
 
The drawdown values are not particularly reliable given the issues with the model.  However, for 
purposes of meeting the requirements of the Texas Water Development Board in linking DFCs 
with MAGs, they are superior to the Aquifer Analysis approach taken in 2010.  It is recommended 
that these values be updated when the GAM is improved.   
 
It is also recommended that these values not be relied upon in the evaluation of any permit 
applications.  Essentially, the simulations with the draft GAM have shown that the GAM cannot 
be considered reliable in the context of permit review.  An alternative tool should be developed as 
part of any permit application and/or review process. 
 
2.3 2016 Desired Future Condition 
 
The resolution that documents the adoption of the desired future condition for the Rustler Aquifer 
is presented in Appendix A.  The desired future condition for the Capitan Reef Complex Aquifer 
in GMA 3 is based on Scenario 4 of Technical Memorandum 16-06 as follows: 
 

1. Total net drawdown not to exceed 4 feet in Pecos County (Middle Pecos GCD) in 
2070 as compared with aquifer levels in 2006, as set forth in Scenario 4 in exhibit 
“A” (GMA 3 Technical Memorandum, 16-06) attached hereto and fully 
incorporated herein;  
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2. Total net drawdowns in Ward and Winkler Counties no to exceed 2 feet in 2070 
as compared with 2006 aquifer levels, as set forth in Scenario 4 in exhibit “A” 
(GMA 3 Technical Memorandum 16-06) attached hereto and fully incorporated 
herein;  

3. The Capitan Reef Aquifer is not relevant for joint planning purposes in all other 
areas of GMA 3. 

 
2.4 Third Round Desired Future Conditions 
 
After review and discussion, the groundwater conservation districts in Groundwater Management 
Area 3 found that the desired future conditions approved in 2016 would remain unchanged.  For 
completeness, they are repeated below: 
 

1. Total net drawdown not to exceed 4 feet in Pecos County (Middle Pecos GCD) in 
2070 as compared with aquifer levels in 2006, as set forth in Scenario 4 in exhibit 
“A” (GMA 3 Technical Memorandum, 16-06) attached hereto and fully 
incorporated herein;  

2. Total net drawdowns in Ward and Winkler Counties no to exceed 2 feet in 2070 
as compared with 2006 aquifer levels, as set forth in Scenario 4 in exhibit “A” 
(GMA 3 Technical Memorandum 16-06) attached hereto and fully incorporated 
herein;  

3. The Capitan Reef Aquifer is not relevant for joint planning purposes in all other 
areas of GMA 3. 

 
Because Middle Pecos Groundwater Conservation District is in the process of developing a 
groundwater flow model that covers all the aquifers in the District, it is expected that the new 
model will be used in updating the desired future condition in 2026. 
 
The resolution that documents the adoption of the desired future condition for the Capitan Reef 
Complex Aquifer is presented in Appendix A, and was adopted on February 21, 2021 by a 
unanimous vote at a properly noticed meeting of Groundwater Management Area 3.  
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3.0    Policy Justification 
 

 
As developed more fully in this report, the proposed desired future condition was adopted 
after considering: 

 
• Aquifer uses and conditions within Groundwater Management Area 3 
• Water supply needs and water management strategies included in the 2012 State Water 

Plan 
• Hydrologic conditions within Groundwater Management Area 3 including 

total estimated recoverable storage, average annual recharge, inflows, and 
discharge 

• Other environmental impacts, including spring flow and other interactions 
between groundwater and surface water 

• The impact on subsidence 
• Socioeconomic impacts reasonably expected to occur 
• The impact on the interests and rights in private property, including ownership and 

the rights of landowners and their lessees and assigns in Groundwater Management 
Area 3 in groundwater as recognized under Texas Water Code Section 36.002 

• The feasibility of achieving the desired future condition 
• Other information 

 
In addition, the proposed desired future condition provides a balance between the highest 
practicable level of groundwater production and the conservation, preservation, protection, 
recharging, and prevention of waste of groundwater in Groundwater Management Area 3. 
 
There is no set formula or equation for calculating groundwater availability.  This is because an 
estimate of groundwater availability requires the blending of policy and science.  Given that the 
tools for scientific analysis (groundwater models) contain limitations and uncertainty, policy 
provides the guidance and defines the bounds that science can use to calculate groundwater 
availability.   
 
As developed more fully below, many of these factors could only be considered on a qualitative 
level since the available tools to evaluate these impacts have limitations and uncertainty. 
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4.0 Technical Justification 
 
The process of using the groundwater model in developing desired future conditions revolves 
around the concept of incorporating many of the elements of the nine factors (e.g. current uses and 
water management strategies in the regional plan).  For the Capitan Reef Complex Aquifer, 5 
scenarios were, and the results discussed prior to adopting a desired future condition.  
 
Some critics of the process asserted that the districts were “reverse-engineering” the desired future 
conditions by specifying pumping (e.g., the modeled available groundwater) and then adopting the 
resulting drawdown as the desired future condition. However, it must be remembered that among 
the input parameters for a predictive groundwater model run is pumping, and among the outputs 
of a predictive groundwater model run is drawdown. Thus, an iterative approach of running several 
predictive scenarios with models and then evaluating the results is a necessary (and time-
consuming) step in the process of developing desired future conditions. 
 
One part of the reverse-engineering critique of the process has been that “science” should be used 
in the development of desired future conditions. The critique plays on the unfortunate name of the 
groundwater models in Texas (Groundwater Availability Models) which could suggest that the 
models yield an availability number.  This is simply a mischaracterization of how the models work 
(i.e. what is a model input and what is a model output). 
 
The critique also relies on a fairly narrow definition of the term science and fails to recognize that 
the adoption of a desired future condition is primarily a policy decision. The call to use science in 
the development of desired future conditions seems to equate the term science with the terms facts 
and truth. Although the Latin origin of the word means knowledge, the term science also refers to 
the application of the scientific method. The scientific method is discussed in many textbooks and 
can be viewed as a means to quantify cause-and-effect relationships and to make useful 
predictions.  
 
In the case of groundwater management, the scientific method can be used to understand the 
relationship between groundwater pumping and drawdown, or groundwater pumping and spring 
flow. A groundwater model is a tool that can be used to run “experiments” to better understand the 
cause-and-effect relationships within a groundwater system as they relate to groundwater 
management.  
 
Much of the consideration of the nine statutory factors involves understanding the effects or the 
impacts of a desired future condition (e.g. groundwater-surface water interaction and property 
rights).  The use of the models in this manner in evaluating the impacts of alternative futures is an 
effective means of developing information for the groundwater conservation districts as they 
develop desired future conditions. 
  



Capitan Reef Complex Aquifer 
GMA 3 Explanatory Report – Final 
 

10 
 

5.0 Factor Consideration 
 
Senate Bill 660, adopted by the legislature in 2011, changed the process by which groundwater 
conservation districts within a groundwater management area develop and adopt desired future 
conditions.  The new process includes nine steps as presented below: 

• The groundwater conservation districts within a groundwater management area 
consider nine factors outlined in the statute. 

• The groundwater conservation districts adopt a “proposed” desired future condition 
• The “proposed” desired future condition is sent to each groundwater conservation 

district for a 90-day comment period, which includes a public hearing by each district 
• After the comment period, each district compiles a summary report that summarizes 

the relevant comments and includes suggested revisions.  This summary report is then 
submitted to the groundwater management area. 

• The groundwater management area then meets to vote on a desired future condition. 
• The groundwater management area prepares an “explanatory report”. 
• The desired future condition resolution and the explanatory report are then submitted 

to the Texas Water Development Board and the groundwater conservation districts 
within the groundwater management area. 

• Districts then adopt desired future conditions that apply to that district. 
 
The nine factors that must be considered before adopting a proposed desired future condition are: 

1. Aquifer uses or conditions within the management area, including conditions that differ 
substantially from one geographic area to another. 

2. The water supply needs, and water management strategies included in the state water plan. 
3. Hydrological conditions, including for each aquifer in the management area the total 

estimated recoverable storage as provided by the executive administrator (of the Texas 
Water Development Board), and the average annual recharge, inflows and discharge. 

4. Other environmental impacts, including impacts on spring flow and other interactions 
between groundwater and surface water. 

5. The impact on subsidence. 
6. Socioeconomic impacts reasonably expected to occur. 
7. The impact on the interests and rights in private property, including ownership and the 

rights of management area landowners and their lessees and assigns in groundwater as 
recognized under Section 36.002 (of the Texas Water Code). 

8. The feasibility of achieving the desired future condition. 
9. Any other information relevant to the specific desired future condition. 

 
In addition to these nine factors, statute requires that the desired future condition provide a balance 
between the highest practicable level of groundwater production and the conservation, 
preservation, protection, recharging, and prevention of waste of groundwater and control of 
subsidence in the management area. 
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5.1 Groundwater Demands and Uses 
 
Table 1 summarizes county-level groundwater demands and uses from 1980 and 1984 to 2012 for 
the Capitan Reef Aquifer in GMA 3 counties.  Please note that the Pecos County values are for 
both the GMA 3 and GMA 7 portions of the county since TWDB does not subdivide the data on 
a GMA basis.  Data were obtained from the Texas Water Development Board historic pumping 
database: 
 

http://www.twdb.state.tx.us/waterplanning/waterusesurvey/historical-pumpage.asp 
 
 

Table 1.  Historic Pumping Estimates for the Capitan Reef Complex Aquifer, GMA 3 
Counties 

 
 
 
The Modeled Available Groundwater is the amount of pumping that the Texas Water Development 
Board calculated that will achieve the desired future condition.  The current modeled available 
groundwater values are presented in Table 2. 
 
 
 
 
 
 

http://www.twdb.state.tx.us/waterplanning/waterusesurvey/historical-pumpage.asp
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Table 2.  Modeled Available Groundwater for the Capitan Reef Complex Aquifer 

 

County 
Modeled Available 

Groundwater (2020 to 2070) 
AF/yr 

Pecos 4 
Ward 103 

Winkler 274 
 

5.2 Groundwater Supply Needs and Strategies 
 
Section 5E.21 (Pecos County) of the 20121 Region F Initially Prepared Plan summarizes the 
modeled available groundwater, permit authorizations, and highest historic production from each 
aquifer.  However, there is no distinction between the GMA 3 portion of Pecos County and the 
GMA 7 portion of Pecos County.  There are no shortages or needs listed for the Capitan Reef 
Complex Aquifer in Pecos County.    
 
Section 5E.31 (Ward County) and Section 5E.32 (Winkler County) list no shortages associated 
with the Capitan Reef Complex Aquifer. 
 
5.3 Hydrologic Conditions, including Total Estimated Recoverable Storage 
 
The calibrated steady-state groundwater budget as presented by Jones (2016) is presented in Table 
2.  The Capitan Reef Complex is in layer 5 of the model.  Please note that the model conceptualizes 
no spring flow or groundwater-surface water interaction directly with the Capitan Reef.  
 
Total storage estimates from Jones and others (2013) are presented in Table 3. 
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Table 3.  Groundwater Budget from Capitan Reef Complex Aquifer GAM 
(Capitan Reef Complex Aquifer is represented in Layer 5) from Jones (2016) 

All Values in AF/yr  
 

 
 
 

Table 4.  Total Estimated Recoverable Storage – Capitan Reef Complex Aquifer  

 

 
 
5.4 Other Environmental Impacts, including Impacts on Spring Flow 
 
Table 1 above includes the entire steady-state budget from the Capitan Reef GAM.  As noted, 
there is no conceptualized direct spring flow or groundwater surface water interaction from the 
Capitan Reef Complex Aquifer (layer 5).   
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5.5 Subsidence 
 
The subsidence tool developed by the Texas Water Development Board was used to assess the 
potential for subsidence in the five aquifers in the District using the default values provided.  The 
tool can be accessed at: 
 

http://www.twdb.texas.gov/groundwater/models/research/subsidence/subsidence.asp 
 
The tool provides a numeric total weighted risk factor that ranges from 0 (low risk) to 10 (high 
risk).  The results of applying the default values from the tool yield a score of 2.66 for the Capitan 
Reef Complex Aquifer. 
 
Based on applying the tool, subsidence is not an important factor for the Capitan Reef Complex 
Aquifer. 
 
5.6 Socioeconomic Impacts 
 
The Texas Water Development Board prepared reports on the socioeconomic impacts of not 
meeting water needs for each of the Regional Planning Groups during development of the 2021 
Regional Water Plans.  Because the development of this desired future condition used the State 
Water Plan demands and water management strategies as an important foundation, it is reasonable 
to conclude that the socioeconomic impacts associated with this proposed desired future condition 
can be evaluated in the context of not meeting the listed water management strategies. 
Groundwater Management Area 3 is covered by Regional Planning Group F. The socioeconomic 
impact report for Regions F is included in Appendix B. 
 
5.7 Impact on Private Property Rights 
 
The impact on the interests and rights in private property, including ownership and the rights of 
landowners and their lessees and assigns in Groundwater Management Area 3 in groundwater is 
recognized under Texas Water Code Section 36.002. 
 
The desired future conditions adopted by GMA 3 are consistent with protecting property rights of 
landowners who are currently pumping groundwater and landowners who have chosen to conserve 
groundwater by not pumping.  All current and projected uses (as defined in the 2021 Region F 
Initially Prepared Plan) can be met based on the simulations.  In addition, the pumping associated 
with achieving the desired future condition (the modeled available groundwater) will cause 
impacts to exiting well owners and to surface water.  However, as required by Chapter 36 of the 
Water Code, GMA 3 considered these impacts and balanced them with the increasing demand of 
water in the GMA 3 area, and concluded that, on balance and with appropriate monitoring and 
project specific review during the permitting process, the desired future condition is consistent 
with protection of private property rights. 
 
 

http://www.twdb.texas.gov/groundwater/models/research/subsidence/subsidence.asp
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5.8 Feasibility of Achieving the Desired Future Condition 
 
Groundwater levels are routinely monitored by the districts and by the TWDB in GMA 3.  
Evaluating the monitoring data is a routine task for the districts, and the comparison of these data 
with the model results that were used to develop the DFCs is covered in each district’s management 
plan.  These comparisons will be useful to guide the update of the DFCs that are required every 
five years. 
 
5.9 Other Information 
 
The groundwater conservation districts in Groundwater Management Area 3 discussed the 
possibility of developing a desired future condition that would be based on spring flow in San 
Solomon Spring.  Previous research on the origin of the water that flows from the spring suggests 
multiple sources with varying flow lengths (e.g. Chowdhury and others, 2004).  Based on this 
research, most of the spring flow originates outside of Groundwater Management Area 3.  
Research is ongoing, however. 
 
From an administrative perspective, San Solomon Spring is located within the jurisdiction of the 
Reeves County Groundwater Conservation District.  If a desired future condition were to be 
adopted, the development of a modeled available groundwater would be hampered by the 
uncertainty of the origin of the spring flow (i.e. portion of flow from the Davis Mountains and 
portion of flow from the Salt Basin).   
 
If a desired future condition were to be adopted in Groundwater Management Area 3, management 
activities by the Reeves County Groundwater Conservation District would be limited to Reeves 
County.  Because it appears that the source of the spring flow occurs outside of Reeves County 
and outside of Groundwater Management Area 3, any adopted desired future condition would have 
to be completed as a cooperative effort with Groundwater Management Area 4. 
 
The groundwater conservation districts in Groundwater Management Area 3 decided to maintain 
awareness of the ongoing research and open communication with representatives of Groundwater 
Management Area 4.  The potential to adopt a desired future condition for San Solomon Spring 
will be reevaluated in the next round of joint planning (i.e. 2026). 
 
 

6.0 Discussion of Other Desired Future Conditions Considered 
 
There were 7 GAM scenarios completed that included a range of future pumping scenarios.  
Results of these scenarios were originally presented at the GMA 7 meeting of April 23, 2015 since 
the model covered both GMA 3 and GMA 7 areas of the Rustler Aquifer.  The model results of all 
12 scenarios were summarized in GMA 3 Technical Memorandum 16-02, which was discussed at 
the March 16, 2016 GMA 3 meeting. 
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After review and discussion, the groundwater conservation districts found that the 0.5 ft/yr decline 
for the overlying formations was reasonable, and Scenario 4 was a reasonable scenario as a basis 
for the desired future condition.   

7.0 Discussion of Other Recommendations 
 

Public comments were invited, and each district held a public hearing on the proposed desired 
future condition for aquifers within their boundaries.  Since the Middle Pecos GCD is the only 
district where the Capitan Reef Complex Aquifer occurs, it was the only district that held a public 
hearing on this desired future condition: 
 

Groundwater Conservation 
District 

Date of Public Hearing Number of Comments 
Received 

Middle Pecos GCD January 19, 2021 

2 letters (one letter 
submitted twice as 

original and revised).  
Written comments from 
one comment letter were 
also summarized during 

public hearing.   
 
7.1 Trident Environmental Letter 
 
Trident Environmental provided written comments on the proposed desired future condition for 
the Capitan Reef Complex.  Two letters were submitted on January 18, 2021, the second letter 
was marked “revised”.  In summary, the comment on the proposed desired future condition for 
the Captain Reef Complex was characterized as “inexplicably and unnecessarily conservative for 
the large misunderstood aquifer”.   
 
The Trident Environmental comments were essentially the same ones that were submitted during 
the second round of joint planning (i.e. 2016).  The foundation of the critique and concerns related 
to the Groundwater Availability Model that was used in the development of the desired future 
condition.  The limitations of the model are well known and were well known in 2016 as 
documented in Technical Memorandum 16-06: 
 

“It is also recommended that these values not be relied upon in the evaluation of 
any permit applications. Essentially, the simulations with the draft GAM have 
shown that the GAM cannot be considered reliable in the context of permit review. 
An alternative tool should be developed as part of any permit application and/or 
review process.” 

 
As part of the discussion in 2016 relative to the limitations of the model, specific recommendations 
included not adopting DFCs with the use of the GAM results until model uncertainties can be 
resolved. 
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In response to the similar comments in 2016 comment, there was discussion on how to proceed at 
the October 20, 2016 GMA 3 meeting.  Options explored included: 1) find that the Capitan Reef 
Complex is not relevant for purposes of joint planning in GMA 3, and establish no DFC, 2) use 
the DFCs values that were adopted in 2010 with the Aquifer Analysis, or 3) adopt the proposed 
DFCs that were developed using the GAM.  
 
The decision to adopt the proposed DFCs that were based on the GAM (despite the model 
limitations) was based partly on the need to link the DFCs and the MAGs with the most recent tool 
developed by TWDB.  Middle Pecos GCD acknowledged that the adopted DFC is essentially a 
placeholder until a better model is developed, and acknowledged the recommendations not to use 
the model or the DFC values in reviewing permit applications. 
 
7.2 Environmental Defense Fund Letter 
 
A letter was received on January 21, 2021 from the Environmental Defense Fund regarding the 
development of a spring flow based desired future condition at San Solomon Springs.  Although 
current research does not suggest that the Capitan Reef Complex contributes flow to San Solomon 
Springs, it is possible that future research may find an indirect connection, so this comment letter 
was considered relevant for this explanatory report. 
 
The comment letter acknowledged the difficulty in establishing a desired future condition based 
on spring flow with a refined numerical model.  Discussions regarding potential desired future 
conditions for San Solomon Springs were held in open GMA 3 meetings on December 18, 2019 
and October 21, 2020.  Based on those discussions, and as documented in Section 5.9 of this 
explanatory report, the discussion was deferred until the next round of joint planning. 
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Figure 1-1 Region F 2016 water use estimates by water use category (in acre-feet) 

 

        Source: TWDB Annual Water Use Estimates (all values in acre-feet) 

 

1.2 Identified Regional Water Needs (Potential Shortages) 

As part of the regional water planning process, the TWDB adopted water demand projections for 
water user groups (WUG) in Region F with input from the planning group. WUG-level demand 
projections were established for utilities that provide more than 100 acre-feet of annual water 
supply, combined rural areas (designated as county-other), and county-wide water demand 
projections for five non-municipal categories (irrigation, livestock, manufacturing, mining and 
steam-electric power). The RWPG then compared demands to the existing water supplies of each 
WUG to determine potential shortages, or needs, by decade.  

Table 1-2 summarizes the region’s identified water needs in the event of a repeat of the drought of 
record. Demand management, such as conservation, or the development of new infrastructure to 
increase supplies, are water management strategies that may be recommended by the planning 
group to address those needs. This analysis assumes that no strategies are implemented, and that 
the identified needs correspond to future water shortages. Note that projected water needs 
generally increase over time, primarily due to anticipated population growth, economic growth, or 
declining supplies. To provide a general sense of proportion, total projected needs as an overall 
percentage of total demand by water use category are also presented in aggregate in Table 1-2. 
Projected needs for individual water user groups within the aggregate can vary greatly and may 
reach 100% for a given WUG and water use category. A detailed summary of water needs by WUG 
and county appears in Chapter 4 of the 2021 Region F Regional Water Plan.   
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